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CHAPTER I
INTRODUCTION
Aminosugars occur widely in nature (76), having been 
found in a great variety 'Of such compounds as structural 
polysaccharides, mucopolysaccharides, bacterial capsular 
polysaccharides, teichoic acids, lipopolysaccharides, glyco- 
lipids, mucoproteins, nucleotides, and a number of anti­
biotics; they are prominent components of the mucopoly­
saccharides of connective tissues. Thus, aminosugars are 
important building blocks in a variety of homo- and hetero­
polymers and complex molecules. Rapid advances have been 
made in recent years in our knowledge of organic chemistry, 
biochemistry, and physical chemistry of naturally occurring 
and synthetically prepared aminosugars and aminosugar- 
containing molecules. The progress is shown by several 
recent critical and interpretive accounts (9)(10)(11) of 
the biological and medical importance of these molecules as 
well as by the profound interest that has recently developed 
in their chemistry.
Work on the nature of the aminosugars derived from 
antibiotic substances has been summarized in a review by 
Dutcher (22). The nature and distribution of aminosugars 
in products of animal, plant, and microbial origin have 
been reviewed by Salton (76). Reviews of the chemistry of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
aminosugars and their derivatives, structural elucidations, 
and biochemistry have been given by Dutcher (22), Horton {1+7), 
Hutson and Manners {1+9), Gonzales and Sanchez (34), Foster, 
Stacey, and Horton (2$)(29), Jeanloz (51)(52), Roseman (75), 
and by Stanek, Cerny, Kocourek, and Pacak (79). A compre­
hensive collection of known methods for aminosugar syntheses 
is now being assembled by Zimmerman ($6).
The treatises edited by Balazs and Jeanloz (9)(10)
(11) give comprehensive examinations of the chemistry, the 
metabolism, and the distribution and biological role of . 
aminosugars. Many natural products with aminosugar constit­
uents possess a (1-4)-glycosidic linkage as shown in several 
chapters of the treatises. In ’’Metabolism of Aminosugars” 
by Davidson, (1-4)-linked oligosaccharides containing amino­
sugars are mentioned as important lactobacillus bifidus 
factors. Springer in ’’Immunochemistry” and Hakornori in 
’’Substances Containing Aminosugars in Blood Cells and in 
Hemopoietic Organs” state that (1-4)-linked aminosugar 
oligosaccharides are substances determining antigenic activ­
ity. Salton (76) points out the significance of the (1-4)- 
linked aminosugar oligosaccharides in biochemistry. The 
(1-4)-linkage is now generally accepted for the cell-wall 
glycan structure (46). The (1-4)-linkage, in general, is a 
very common one in oligo- and polysaccharides (3)(67)(SO).
To name a few examples: chitin (30) is a ft-(1-4)-linked
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
N-acetylglucosamine polymer; the peptidoglycan component of 
the cell wall of Staphylococcus aureus (45) is a polymer of 
N-acetylglucosamine and N-acetyl muramic acid, linked
-(1-4) in strict alternation; the compound isolated from 
the partial acetolysate of the group mucopolysaccharide from 
hog gastric mucin (3) is 4-od-(N-acetylgalactosaminyl)-4-/3 - 
galactosyl-N-acetylglucosamine, [0-0d-D-Galp_NAc-(1-4) -0- fi- 
D-galg_-(l-4) -D-GNAc]; one of the nitrogenous oligosaccharides 
in human milk is a lacto-N-neo-tetraose (56), 0- /3-D-galacto- 
pyranosyl-(1-4) -0-y6 -N-acetylglucosaminyl-(l-3) -0- /3 -D- 
galactopyranosyl-(1-4)-D-glucopyranose.
The recent development in the elucidation of the 
chemical structure of the complex aminosugar containing 
substances can be attributed to work on hydrolytic products 
of such substances. Oligosaccharides derived from hydrolyses 
of complex aminosugar-containing substances are shown to be 
biologically important substrates. A few biologically 
interesting oligosaccharides containing aminosugars have 
been synthesized. Chemical synthesis is generally used to 
provide an absolute verification of structure. Consequently, 
the synthesis, to be satisfactory for this purpose, must be 
unequivocal. The Koenigs-Knorr synthesis is the only known 
method that can be applied in the syntheses of oligosaccha­
rides and provide this degree of certainty. Thus,, the 
Koenigs-Knorr synthesis has been applied several times' in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4
the preparation of aminosugar oligosaccharides with (1-3),
(1-4), and (1-6)-linkages. The 6-0-(N-acetyl-D-glucosaminyl)- 
N-acetyl-D-glucosamine, [jiso-chitobiose] ($4) , methyl 6-0- 
(2-acetamido-3,4 ,6-0-acetyl-2-deoxy- j3 -D-glucopyranosyl)-2- 
acetamido-4-0-acetyl-2-deoxy-3-0- ](D-l-methyl carboxylate) 
e t h y l ] - -D-glucopyranosi.de (26), and 6-0- j6 -D-galactopyranosyl- 
D-glucosamine (55) are (1-6)-linked oligosaccharides produced 
in fair yield by the reaction of acylated halogenoses with 
the C-6 hydroxyl group. Jeanloz and Flowers (53) and 
Takanashi, Hirasaka, Kawada, and Ishidate (82) prepared 
2-amino-2-deoxy-3-0-(J3 -D-glucopyranuronosyl)-D-glucose , 
[hyalobiuronic acid], 2-amino-2-deoxy-3-0-( J3-D-gluco­
pyranuronosyl)-D-galactose , [chondrosine], and related com­
pounds which are (1-3)-linked aminosugar oligosaccharides.
In these preparations the benzylidene blocking group was 
used to protect the C-4 and C-6 hydroxyl groups. Attempts 
have also been undertaken to prepare aminosugar oligosaccha­
rides with the (1-4)-linkage. Okuyama (66) reported a 
successful preparation of 2-acetamido-2-deoxy-4-0-(^  -D- 
galactopyranosyl)-D-glucopyranose, but the yield of the 
reaction was very small. Considerable difficulties were 
formerly encountered in the preparations of (1-4)-linked 
oligosaccharides of common sugars. A satisfactory result, 
however, was obtained in the preparation of lactose (17) 
when the cyclic isopropylidene blocking group was used to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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block C-2 and C-3, C-5 and C-6 of acyclic glucose. It 
appears that better yields observed in (1-3)-linked oligo­
saccharide preparations are attributable to the employment 
of the cyclic benzylidene protection group. This conclusion 
is supported by the observation that an application of a 
similar cyclic protection group in a synthesis of lactose 
resulted in a good yield.
Two important side reactions affecting the efficiency 
of the Koenigs-Knorr reaction are: (1) the formation of 
orthoester type derivatives bridging C-l and C-2 and (2) acyl 
migration from C-2 to C-l of the acyl glycosyl halide. For­
mation of orthoester type compounds is always to be expected 
when the acyl group on C-2 is trans to the halogen on C-l.
The chemical structure of the hydroxyl component (e.g., steric 
hindrance at the secondary hydroxyl group on C-4 from the 
C-3 substituent) may slow down the rate of the actual Koenigs- 
Knorr reaction and favor these side reactions. This steric 
hindrance can be reduced considerably by the use of cyclic 
blocking groups.
Advantages of cyclic blocking groups are recognized 
by many workers and cyclic blocking groups are used exten­
sively as intermediates in the syntheses of otherwise diffi­
cultly accessible derivatives. Widely used cyclic deriva­
tives of carbohydrates are the acetals (79), which are 
characterized by their sensitivity to acids but their relative
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
stability toward alkali, and the carbonates (4$), which are 
characterized by their sensitivity to alkali but their rela­
tive stability toward acids. These cyclic blocking groups 
are capable of blocking two positions simultaneously and 
form a rigidly fused bicyclic ring system. The significance 
of the heterocyclic ring fused to the pyranose or furanose 
rings of monosaccharides is that such a ring does not hinder 
sterically any reactions at the adjacent functional groups. 
Another advantage is that such cyclic blocking groups are 
incapable of undergoing neighboring group reactions with 
adjacent reaction sites. Other heterocyclic derivatives, 
fused to aminosugars are also known. A series of derivatives, 
where a heterocyclic ring is fused to positions C-l and C-2 
of the glucopyranose ring is summarized by Horton (47). 
Heterocyclic blocking groups have already been used in the 
syntheses of new aminosugars. Gigg, Carroll, and Warren 
(31)(32)(33) applied a stable 1,2-cis-oxazoline derived from 
2-amino~2-deoxy-D-glucofuranose to the preparation of muramic 
acid and phytosphingosine. Micheel and co-workers (6l)(62) 
(63), on the contrary, used the very reactive 1,2-cis- 
oxazolines derived from 2-amino-2-deoxy-D-glucopyranose for 
the synthesis of glycosides. Derivatives with heterocyclic 
rings fused to positions C-l and C-2 include also cis- 
oxazolidones (54)(37)(S3), cis-osotriazoles (24), and the 
condensation products of aminosugars with beta-dicarbonyl
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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compounds (34). The interest in sugars containing heterocyclic 
groups has resulted in the preparation of stable 2,3-cis- 
oxazolines by Reckendorf and Bonner (7l)(73)> Reckendorf (69) 
(70), Gigg, Warren, and Cunningham (33), 2 ,3-cis-oxazolidones 
by Baker and Joseph (4), Gross, Brendel, and Zimmerman (40)
(41), Shryock and Zimmerman (77), Noorzad and Gross (65),
Baker and Neilson (7). In these cases oxazoline or oxazolidone 
derivatives were attained by anchimerically assisted reaction. 
The reaction always started with derivatives of 2 ,3-trans- 
amino•alcohols and ended with 2,3-cis-amino alcohol deriva­
tives. In a variation of this reaction type Baker, Hewson, 
Goodman, and Benitez (5), Goodman and Christensen (36)(37)
(3$), and Reckendorf and Bonner (72) were able to introduce 
amino and sulfide functions into the sugars. Baker and 
Neilson (6) (7)(6) attempted to extend these methods to the 
syntheses of cls-diaminosugars. This led to a number of 
novel heterocyclic derivatives. Preparations of 2,3-imino- 
carbonates are reported by Baker and Neilson (7); 2,3- 
thiocarbonates are reported by Baker, Hewson, Goodman, and 
Benitez (5). All the work mentioned before dealt with 
heterocycles fused to vicinal amino or hydroxyl groups of 
the furanose or pyranose ring in the cis-orientation.
Stable heterocyclic rings fused.trans-diequatorial 
to C-2 and C-3 of the 2-aminosugars have been unknown until 
1963 when Carroll (16) obtained muramolactams in attempts to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
acetylate muramic acid. In these lactams the six-membered 
heterocyclic derivative, morpholinone, is fused trans- 
diequatorial to the C-2 and C-3 of the 2-amino-2-deoxy-D- 
glucopyranose ring. Gross and Jeanloz (43) synthesized 
stereospecifically such morpholinones from the anomeric 
benzyl 2-amino-4,6-0-benzylidene-2-deoxy-D-glucopyranosides. 
There is no example in which a five-membered ring is fused 
trans-diequatorial to an aminosugar. However, the migration 
of the acetyl group from the C-3 to the amino group of C-2 
in methyl 2-amino-3,4>6-tri-0-acetyl-2-deoxy- ft-D-gluco- 
pyranoside is believed to involve a trans-oxazolidine 
intermediate (27).
In 1961 and 1962 Angyal and co-workers have reported 
the preparation of trans-ketal derivatives of cyclitols (l)
(2). These preparations have demonstrated that five-membered 
rings can be fused to trans-diequatorial positions of carbo­
hydrates. Similar work was reported by Bissett, Evans, and 
Parrish (13) in 1967. Later Evans, Parrish, and Long (25) 
have reported successful preparations of trans-ketal com­
pounds of methyl D-glucopyranoside and methyl D-galacto- 
pyranoside. Very recently, cyclic thiocarbonate and carbonate 
fused trans-diequatorially to C-2 and C-3 of methyl 4,6-0- 
benzylidene-bC-D-glucopyranoside were prepared by Stout,
Doane, Shasha, Russell, and Rist (19)(Si). Their synthetic 
method was improved by application of the method of Bokadia
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
et al., who had prepared carbonates of a flavan trans-3,4-diol 
(14). A similar compound with the galactose configuration 
was reported by Sibra.1 and Schmid (7$). Brimacombe and 
co-workers (15) in 1967 and Marvel and co-workers (5$) in 
196$ reported different acetals of methyl 4,6-0-benzylidene- 
D-glucopyranoside and the corresponding D-galactopyranoside. 
The ease of the ring-opening reaction of the trans-carbonate 
was utilized by Doane, Shasha, Stout, Russell, and Rist (20) 
(21) to incorporate glucose units into starch with a carbonate 
linkage. This last work cited is the only one that reports 
in detail the chemical properties of these trans-fused 
bicyclic compounds. It-seems, however, that none of them 
possesses value as a protection group since they are sensi­
tive to the conditions needed to give the compounds that are 
unprotected, at C-l, C-4, and C-6.
The number of available blocking groups is small for 
aminosugars despite the relatively high complexity of the 
aminosugar molecules. It would aid the syntheses of (1-4)- 
linked aminosugar polymers if a cyclic protection group could 
be found that blocks positions C-2 and C-3 of the 2-amino-2- 
deoxy-D-hexopyranoses and leaves positions C-l and C-4 open 
for synthetic reactions without interference by steric hin­
drance or participation of the blocking group. The field 
of syntheses of macromolecules having aminosugar constituents 
remains largely unexplored because of the lack of chemical 
methods for their preparation.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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The two most frequently occurring aminosugars, 
2-amino-2-deoxy-D-glucose and 2-amino-2-deoxy-D-galactose, 
have the amino group and the hydroxyl group of C-3 in a 
trans-configuration. In these aminosugars, the Cl conforma­
tion of the pyranose ring has a 2,3-trans-diequatorial 
arrangement and the IC conformation has a 2,3-trans-diaxial 
arrangement, If a five-membered ring shall be fused to 
positions C-2 and C-3 of the pyranose ring, the Cl conforma­
tion is a steric requirement. The 2,3-trans-diequatorial 
arrangement in D-glucosamine and D-galactosamine can be 
maintained by forming their benzylidene derivatives. The 
six-membered cyclic acetal ring fused to the pyranose ring 
rigidly locks the pyranose ring in the Cl conformation, and 
at the same time serves as a blocking group for the 0-4 and 
C-6 positions.
It will be helpful to list here the requirements 
which a blocking group that is to be used in any synthetic 
work should satisfy:
1. The blocked compound should be prepared in high
yield in a simple manner
2. The reaction between the blocking agent and the
group to be blocked must be selective and 
stereospecific
3. The chemical properties of the blocking group
must be such that it can be removed again 
selectively without altering the rest of the 
molecule
4. The blocking group must not intermolecularly or '
intramolecularly participate in any reactions 
at the reactive sites
5. The blocking group must not sterically hinder
any reactions at the reactive sites.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Specifically, in our case we are interested in cyclic 
blocking groups for the purpose of protecting the 2,3-trans­
amino alcohol function of 2-amino-2-deoxy-D-glucose and D- 
galactose. Here the nature of the cyclic system is to be 
chosen so that after its function of blocking has been 
performed the positions C-2 and C-3 can be opened selectively 
without endangering any established polysaccharide linkages. 
This is to say, that the blocking group suitable for the 
purpose should exhibit chemical properties .different from 
those of the acetal functions which constitute the glycosidic 
linkages. From this point of view the muramolactams mentioned 
before are unsuitable as protective groups for D-glucosamine, 
since the ether bond of the lactyl residue can be only 
cleaved under conditions that would also cleave glycosidic 
bonds. Cyclic amides such as oxazolidones, however, were 
deemed suitable for the purpose and were investigated as 
possible blocking groups. It is evident from the construc­
tion of molecular models that five-membered heterocyclic 
rings, fused to C-2 and C-3 of 2-amino-2-deoxy-D-hexopyranoses, 
do not sterically hinder the reaction sites at C-l and C-4 . 
Also, five-membered heterocyclic rings are the smallest 
possible strain-free ring systems which can be fused to the 
trans-diequatorial amino alcohol group of aminosugars. Such 
heterocyclic derivatives of aminosugars cannot participate 
in the reactions at C-l and C-A.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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The purpose of this investigation was to prepare 
heterocyclic derivatives, bridging C-2 and C-3 of 2-amino- 
2-deoxy-D-hexopyranoses, useful as blocking groups in the 
preparation or aminosugar oligosaccharides and polysaccha­
rides. The work reported herein is concerned with oxazoli­
dones of 2-amino-2-deoxy-D-hexopyranoses (Figure l).
There are no examples known, in which five or 
six-membered rings are fused in a trans-arrangement to a 
five-membered furanose ring. However, although synthetic 
difficulties were observed, six and five-membered rings were 
fused in a trans-arrangement to a six-membered pyranose ring 
as pointed out before. In the case of our trans-diequator- 
ially fused oxazolidones additional preparative difficulties 
were expected, because of the possibility of opening and 
recyclization of the less stable trans-oxazolidone to form 
the more stable cis-oxazolidone (39).
The aminosugars that have the hydroxyl group at C-3 
in the cis-position to the amino group, but otherwise the 
same structure as D-gucosamine and D-galactosarnine, are 
2-amino~2-deoxy-D~allopyranose and 2-amino-2-deoxy-D- 
gulopyranose, respectively. Thus, it was considered expe­
dient that oxazolidones of D-allosamine and D-gulosamine be 
investigated prior to the investigation of oxazolidones of 
D-glucosamine.
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In summary, all this made necessary the following
work:
1. Preparation of suitable starting materials
2. Investigation of a variety of methods for the
preparation of oxazolidone compounds, using 
D-gulosamine and D-allosamine compounds as 
model substances
3. Preparation of the trans-oxazolidones of 2-amino-
2-deoxy-D-glucopyranoses
4. Investigation of the chemical properties of
trans-oxazolidones.
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CHAPTER II
METHODS AND DISCUSSION OF RESULTS
I. PREPARATION OF SUITABLE STARTING MATERIALS
In the past, work in this laboratory (39) has mainly 
centered around aminosugar-monosaccharides with the benzyl 
aglycon. The benzyl glycoside was selected as the aglycon 
of 2-amino-2-deoxy-D-hexopyranoses because of the favorable 
influence of the aromatic ring on the crystallization 
properties.
In 1957 McCloskey (59) reviewed the chemistry of 
benzyl ethers and benzyl glycosides of monosaccharides.
Benzyl ethers of sugars are of great value in synthetic work 
because the benzyl group can be selectively removed under 
mild hydrogenoly.tic conditions. Ballou, Roseman, and Link
(12) observed that the relative rate of hydrogenolysis of 
anomeric benzyl glycosides of monosaccharides depends on the 
orientation of the benzyl aglycon with respect to the func­
tional group on C-2 of the pyranose or furanose ring. Benzyl 
aglycons located trans to the substituent on C-2 are cleaved 
much faster than benzyl aglycons in the cis-position. The 
trans-configurated benzyl glycoside in the glucose series is 
the |3>-glycoside, which was therefore of special interest.
The conformations of the pyranose rings of 2-amino-2- 
deoxy-D-hexopyranoses were kept fixed to the Cl conformation 
by the use of 4,6-0-benzylidene derivatives.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Benzyl 2-amino-4j6-0-benzylidene-2-deoxy-nC-D- 
gulopyranoside, XIX, was prepared in the manner described 
previously by Noorzad and Gross (65).
In the preparation of benzyl 2-amino-4,6-0-benzylidene- 
2-deoxy- -D-allopyranoside, V, two approaches appeared 
possible, involving the epimerization at C-3 of 2-amino-2- 
deoxy-D-glucopyranose compounds as described by Jeanloz (50) 
and by Gross, Brendel, and Zimmerman (42). Jeanloz (50) 
converted methyl 2-acetamido-4,6-0-benzylidene-2-deoxy-3-0- 
methylsulfonyl-oZ-D-glucopyranoside into the D-allosamine 
derivative by elimination of the sulfonate with neighboring- 
group participation. Similarly, a 2-amino~2-deoxy-D-glucose 
nucleoside was converted into a 2-amino-2-deoxy-D-allose 
nucleoside (60). Gross, Brendel, and Zimmerman (42) converted 
benzyl 2-benzamido-4,6-0-benzylidene-2-deoxy- {3-D-glucopyrano- 
side by treatment with thionyl chloride, followed by decomposi­
tion of the reaction mixture with water, into a D-allosamine 
derivative. These two methods were investigated in order to 
determine a suitable synthetic route (Figure 3).
It was found that benzyl 2-acetamido-4,6-0-benzylidene- 
2-deoxy-3-0-methylsulfonyl- P-D-glucopyranoside, II, can be 
converted into benzyl 2-acetamido-4,6-0-benzylidene-2-deoxy- 
j3 -D-allopyranoside, IV, in excellent yield without any 
laborious purification process. This approach seems to be 
superior to other known methods in large-scale preparations.
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Cbz- : -COOCH2C6H5 
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Explanation of Symbols 
Figure 2
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However, difficulty is encountered with the corresponding 
<X-anomer (64). A similar effect was observed by Rhoads and 
Gross (74) in the elimination of the sulfonate group with 
participation from a N-benzyloxycarbonyl group to form oxazo- 
lidones of D-allosamine. A similar attempt with benzyl 
2-benzamido-4,6-0-benzylidene-2-deoxy-3-O-methylsulfonyl- 
J2> -D-glucopyranoside, I, gave a mixture. The cyclic inter­
mediate of the reaction, the very stable oxazoline, VI, was 
obtained in high yield, predominating over the formation of 
the desired compound, benzyl 2-benzamido-4,6-0-benzylidene- 
2-deoxy-j3-D-allopyranoside, III. The result is in agreement 
with earlier observations that a stable oxazoline is formed 
with the N-benzoyl neighboring-group (35). Utilization of 
the procedure of Gross, Brendel, and Zimmerman (42) gave, in 
several, steps, benzyl 2-benzamido-2-deoxy-ft-D-allopyranoside, 
VII. Benzylidenation of this compound gave benzyl 2-benzamido-
4,6-0-benzylidene-2-deoxy-/3 -D-allopyranoside, III, identical 
to the compound prepared in the manner described above. For­
mation of a 3,4-0-benzylidene compound was not observed in 
the benzylidenation reaction of benzyl 2-benzamido-2-deoxy- 
-D-allopyranoside. Alkaline hydrolysis of benzyl 2- 
acetamido-4,6-0-benzylidene-2-deoxy- |3-D-allopyranoside., IV, 
and of the corresponding N-benzoyl compound, III, gave the 
C-2 and C-3 unblocked compound, benzyl 2-amino-4,6-0- 
benzylidene-2-deoxy- ̂ -D-allopyranoside, V. For the better
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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characterization and the confirmation of the structures 
assigned, it was considered advantageous to prepare some 
derivatives of D-allosamine.
D-allosamine has been chemically prepared but has not 
yet been identified as a constituent of naturally-occurring 
polysaccharides. It is possible that D-allosamine derivatives 
may eventually be found in nature, for there are many struc­
turally unidentified aminosugar residues occurring in poly­
saccharides (10), in antibiotics (10), and in other 
substances produced by micro organisms (79).
D-allosamine is one of the rarer aminosugars about 
which very little is known concerning chemical properties 
and derivatives. The 0-acetyl derivatives, IX and X, and 
0-benzylidene derivatives, XI and XII, were obtained by 
standard methods of carbohydrate chemistry. The observed 
physical properties of the derivatives of D-allosamine are 
similar, to those of the corresponding D-glucosamine derivatives.
The anomeric benzyl 2-amino-4,6-0-benzylidene-2-deoxy- 
D-glucopyranosides , XVIa and XVIb, were prepared in the 
manner described previously by Gross and Jeanloz (44). The 
alkaline hydrolysis of benzyl 2-benzarnido-4,6-0-benzylidene- 
2-deoxy- -D-glucopyranoside, XIII, and benzyl 4,6-0-benzyli- 
dene-2-benzyloxycarbonylamido-2-deoxy- £ -D-glucopyranoside,
XV, should also give benzyl 2-amino-4,6-0-benzylidene-2- 
deoxy- f$ -D-glucopyranoside, XVIb (Figure 5).
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Therefore, the preparation of benzyl 2-amino-4,6-0- 
benzylidene-2-deoxy-D-hexopyranosides by alkaline hydrolysis 
of N-benzoyl, N-acetyl, and N-benzyloxycarbonyl compounds 
and benzyl 4,6-0-benzylidene-0C-D-gulopyranosido-[2.3: 4 f. 5 ’U- 
2 T-oxazolidone was studied. Hydrolysis was fastest with the 
N-benzyloxycarbonyl compound and slowest with the N-benzoyl 
compounds. Orientation of the aglycon seems to play no role 
in the hydrolysis of N-acyl compounds. It was found, how­
ever, that N-acyl D-glucosamine derivatives hydrolyze faster 
than their corresponding D-allosamine derivatives. Under 
mild hydrolytic conditions the 2-oxazolidone of D-gulosamine 
was cleaved to give the C-2 and C-3 unblocked compound (6$). 
Stability of the benzyl glycosides under severe alkaline 
conditions of hydrolysis seems to be a general feature.
II. INVESTIGATION OF SUITABLE METHODS FOR THE 
PREPARATION OF OXAZOLIDONE COMPOUNDS
The oxazolidone structure is found in drugs, such as 
furazolidone. Biological uses as well as industrial appli­
cations of oxazolidone polymers have been explored. Work 
in the chemistry of 2-oxazolidones has been reviewed by Dyen 
and Swern (23).
Several methods are currently available for the 
preparation of 2-oxazolidones from a |3-amino alcohol. One 
of the first reported and most general syntheses of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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2-oxazolidones is the reaction of a (5-amino alcohol with 
phosgene, which has been used as a gas, in solution, or as 
a complex with pyridine. The following reagents can also be 
applied to (5 -amino alcohols in the preparation of 2-oxazo­
lidones: dialkylcarbonates, carbon dioxide, urea, isocyanates, 
ethyl chloroformate, esters of trichloroacetic acid, carbonyl 
sulfide,' carbon tetrachloride, cyanogen bromide, carbon 
disulfide/ methyl chloroformate, and N,N’-carbonyldiimidazole. 
However, only a few of these methods are applicable to the 
p -amino alcohol group in the amino sugars.
When benzyl 2-amino-4,6-0-benzylidene-2-deoxy- /3-D- 
allopyranoside, V, was treated with phosgene in toluene or 
diphenylcarbonate, it gave the desired cyclic compound benzyl
4,6-0-benzylidene- -D-allopyranosido-C2.3 :4’. 5 ’3-2’ -oxazo­
lidone, XVII, in excellent yield. A number of studies have 
been published on the infrared characteristics of 2-oxa.zoli- 
dones (23)(66). It is reported that the 2-oxazolidone ring 
has a characteristic carbonyl absorption band at 1740-1810 
cm.~^. Another characteristic is the absence of the amide 
II-band in the 1500-1600 cm.--'- region. The structure of the 
compound, benzyl 4,6-0-benzylidene- ̂ >-D-allopyranosido- 
[_2.3 :4’ 5,D-2’ -oxazolidone , XVII, is supported by its infrared 
spectrum and by the comparison with the same compound synthe­
sized independently in a different manner by Rhoads and 
Gross (74)•







F i g u r e  6 .  P r e p a r a t i o n  o£
B e n z y l  A , 6 - 0 - b a n z y  1 i d e n e -  [> ~ D-Al l o p y r  ano s i  do - 
[_2. 3 : 4 ' .  5 '  J~ 2 ' - Cr.azo 1 i done
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
26
There is only one literature report (65) in which a 
2-oxazolidone compound was obtained from a -amino alcohol 
with N,N'-carbonyldiimidazole. When this reagent was applied 
to the aminosugar, benzyl 4, 6-0-benzylidene- fj -D-allopyrano- 
sido-[2.3 :4f.5rU—2 T-oxazolidone, XVII, was obtained quanti­
tatively in pure form.
A new method developed in this investigation is the 
utilization of hexachloroacetone to prepare a N-trichloro- 
acetamido compound which is then cyclized to give a 2-oxazo­
lidone compound. It was observed that hexachloroacetone and 
the amino alcohol, V, initially, form a hexachloroacetone- 
amine adduct. This loses a molecule of chloroform to give 
the N-trichloroacetamido compound. Thus, benzyl A,6-0- 
benzylidene-2-deoxy-2~trichloroacetamido-£ -D-allopyranoside, 
XVIII, was obtained in good yield under mild conditions.
The N-trichloroacetamido compound, XVIII, was also prepared 
with trichloroacetyl chloride to confirm the structure of 
the product obtained with hexachloroacetone. Base-catalyzed 
cyclization reaction of benzyl 4,6-0-benzylidene-2-deoxy-2- 
trichloroacetamido- j3 -D-allopyranoside gave benzyl A,6-0- 
benzylidene- ̂  -D-allopyranosido- [2.3:4T«5TI]—2 T -oxazolidone, 
XVII. The general usefulness of this reaction was demon­
strated when 4,6-0-benzylidene-2-deoxy-2-trichloroacetamido- 
QC-D-gulopyranoside, XX, and subsequently, benzyl 4,6-0- 
benzylidene- CC-D-gulopyranosido-£2.3 :4 1 . 5 ’U-B1 -oxazolidone, 
XXI, was prepared with hexachloroacetone.
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As a possible interpretation of the observed results, 
the following mechanism is proposed:
OH
>  0 














H O ^  X CC1,
Figure 7
Contrary to these results, it is generally found that a 
carbonyl function with electron withdrawing groups reacts 
with a jB-amino alcohol to form a cyclic oxazolidine 
compound, 6.
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HO
/  R-C-R  ̂ \
-<h 2o )
Figure 8
It appears that the cleavage of the carbon chain 
occurring in the formation of a N-trichloroacetamido compound, 
2_, and, subsequently, a 2-oxa.zolidone compound, is favored 
by the formation of a stable trichloromethide ion. Mechanisms 
of this type are commonly referred to as haloform-cleavages. 
The earliest example of such a cleavage is the formation of 
chloroform and formate from chloral hydrate in a basic medium.
III. PREPARATION OF OXAZOLIDONES OF 2-AMINO- 
2-DE0XY-D-GLUC0PYRAN0SE
It has been shown above that phosgene, diphenylcar- 
bonate, hexachloroacetone, and N,N’-carbonyldiimidazole are
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suitable reagents to prepare 2,3-cis-oxazolidones. The 
methods suitable for the preparation of model 2,3-cis- 
oxazolidones were applied in the preparation of trans- 
oxazolidones. The use of hexachloroacetone, which was so 
successful in the preparation of cis-oxazolidones, gave 
benzyl 4,6-0-benzylidene-2-deoxy-2-trichloroacetamido-£> -D- 
glucopyranoside, XXIII, as anticipated. This compound, how­
ever, failed to cyclize to give a trans-fused bicyclic com­
pound. Reactions of benzyl 2-arnino-4,6-0-benzylidene-2- 
deoxy--D-glucopyranoside, XVIb, with diethylcarbonate or 
diphenylcarbonate gave the N-carboethoxy compound, XXIV, and 
N-carbophenoxy compound, XXV, respectively, contaminated with 
undefined substances. These intermediate compounds, benzyl
4,6-0-benzylidene-2-deoxy-2-(ethoxycarbonyl) amino- |3 -D- 
glucopyranoside, XXIV, and benzyl 4,6-0-benzylidene-2-deoxy- 
2-(phenoxycarbonyl) amino- -D-glucopyranoside, XXV, also 
failed to cyclize to give the trans-oxazolidone compound.
Reaction of benzyl 2-amino-4,6-0-benzylidene-2-deoxy- 
j3 -D-glucopyranoside, XVIb, with phosgene gave a trans-fused 
bicyclic compound. The product obtained was difficult to 
purify but it confirmed that 2-oxazolidones of anomeric 
benzyl 2-amino-4,6-0-benzylidene-2-deox.y-D-glucopyranosides 
could be prepared. The reaction conditions were improved by 
the use of triethylamine with the result of better yields 
but the difficulties in purification persisted. At present
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the only way to work up these crude products is the application 
of preparative thin-layer chromatography or column chroma­
tography, which are very tedious processes in preparative 
work. This purification problem was overcome when N.jN’- 
carbonyldiimidazole was used as a reagent to prepare 2,3- 
trans-oxazolidones. Formation of an urea, XXX, bridging two 
D-glucosamine units was observed as a side reaction. The 
urea, because of its extreme insolubility, is separated 
easily from the desired product. It is hoped that the yield 
can be improved by application of the dilution principle.
Both the alpha- and beta-anomer of benzyl 4,6-0-benzylidene- 
D-glucopyranosido-[2.3•:4'•51D-2T-oxazolidone, XXIIa and 
XXIIb, were obtained normally in 60-65% yields.
The structure of the 2,3-trans-oxazolidones is 
supported by the infrared spectrum, by elemental analysis, 
and by the easy hydrolytic regeneration of the starting 
material, XVIa and XVIb.
As an alternative synthetic approach, the preparation 
of the same 2,3-trans-oxazolidones by cyclization from a 
C-3 substituent to a free amino group at C-2 is currently 
investigated (64).
IV. INVESTIGATION OF .THE CHEMICAL PROPERTIES 
OF TRANS-OXAZOLIDONES
It has been demonstrated that the 2,3-cis-oxazolidone 
derived from D-gulosamine is very stable toward acid (41).






xxiii, R: c;occi3 
XXIV, R: COOCHoCH 
XXV, R: COOPh"
Nil









F i g u r e  1 0 .  P r e p a r a t i o n  of!
B e n z y l  A , 6 - 0 - b e n z y l  i d e n e - c / . ~  and p -  D- C1 uc o py r a no s  i do • 
[ 2 . 3 : 4 *  . 5 ' ] - ? . '  . .Oxnzo 1 i d o n e  a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
33
Rhoads and Gross (74) have shown that the 2, 3-cis-oxazolidone 
derived from D-allosamine is stable under the conditions 
needed to remove a benzylidene group. However, this could 
not be said a priori for the oxazolidone with the D-gluco- 
configuration. It was found, fortunately, that it is at 
least stable enough to withstand the conditions of removal 
of the benzylidene group. Treatment of benzyl 4,6-0-benylidene- 
P -D-glucopyranosido-Q2.3 :4T.5TH~2’-oxazolidone, XXIIb, with 
aqueous acetic acid at 70° for 70 minutes removed the benzyli­
dene group but did not affect the oxazolidone group. Benzyl 
P -D-glucopyranosido-H2.3■4 ’•51U —2 ’-oxazolidone, XXVIII, was 
obtained in fair yield.
Generally, the 2-oxa.zolidOne compounds are found to 
be stable against catalytic hydrogenation. Mild hydrogena­
tion of benzyl 4,6-0-benzylidene- f$ -D-allopyranosido- 
[2, 3 :4’ • 5 ’I]-2T -oxazolidone , XVII, gave 4,6-0-benzylidene- 
P -D-allopyranosido-[2. 3 • 4' . 5 ’11-2' -oxazolidone , XXVI, con­
taminated with its de-benzylidenated derivative, XXVII.
Similar physical properties exhibited by these two compounds 
made it impossible to separate them chromatographically or 
by crystallization. The mixture of XXVI and XXVIII, however, 
showed a characteristic carbonyl absorption band at 1750 
cm.“l and. a positive Benedict test. Hydrogenation of benzyl
4,6-0-benzylidene- -D-glucopyranosido-[2.3^4T•5,D-2t- 
oxazolidone, XXIIb, gave a compound which showed a charac- 
teristic carbonyl absorption band at 1750 cm. and a positive
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Benedict test. This compound is believed to be )S-D- 
glucopyranosido-[2.3•4'.5TU—2 1-oxazolidone, XXVII,' but needs 
to be characterized further. Undoubtedly, better hydrogena­
tion conditions are needed for removal of the benzyl aglycon 
without affecting the benzylidene group. The tests, however, 
showed that hydrogenation did not affect the oxazolidone 
blocking group.
D-glucosamine and D-galactosamine were the first two 
aminosugars to be isolated from the tissues of invertebrates, 
mammals, and plants and they are still the most universally 
found aminosugars in nature. There appear to be very few 
instances where aminosugars in polymers or complex, molecules 
are found other than as the N-acetyl derivatives. The amino­
sugars found in mucopolysaccharides, glycoproteins, bacterial 
cell wall glycopeptides, or glycoaminopeptides all occur as 
the N-acetyl compounds. A notable exception was found by 
Distler and Roseman (1$). They isolated from Aspergillus 
parasiticus a galactosamine polymer, in which two thirds of 
the galactosamine moieties had a free amino group and one 
third were N-acetylated.
The trans-oxazolidones described here, after function 
of blocking has been performed, can be removed without 
endangering newly established glycosidic linkages to set 
positions C-2 and C-3 free selectively. The resulting amino 
alcohols can be selectively N-acetylated to give the desired
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"model” substances. Thus, the 2-oxazolidone derivatives 
have met the requirements of a protective group useful for 
the preparation of aminosugar oligosaccharides.
The trans-oxazolidones here prepared should also 
provide a possible synthetic approach to the preparation of 
mono-N-methyl compounds of D-glucosamine, L-glucosamine, and 
D-galactosamine.
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CHAPTER III
EXPERIMENTAL PROCEDURES
Melting points were taken in a Thomas-Hoover melting 
point apparatus model No. 6404H. All the melting points 
reported herein are uncorrected. Optical rotations were 
measured at the sodium D line with an 0. C. Rudolph and Sons 
Inc., model No. 956 polarimeter. Infrared spectra were 
recorded with Perkin-Elmer spectrophotometers (models 137 
and 337) using the KBr pellet technique. The homogeneity of 
the compounds synthesized was determined by thin layer 
chromatography using silica gel G (Merck) and silica gel GF 
(Merck). The plates were developed with chloroform contain­
ing a sufficient portion of ethanol or n-hexane to produce 
R.£. values between 0.2 and 0.7. The compounds were detected 
with ultraviolet light and also by subsequent spraying with 
sulfuric acid (10-15%)-methanol and heating about 15 minutes 
at 120°. All the compounds reported herein are chromato- 
graphically homogeneous. The microanalyses were performed 
by Alfred Bernhardt of Mikroanalytisches Laboratorium in 
Max-Plank-Institute fiir Kohlenforschung, West Germany.
I. PREPARATION OF SUITABLE STARTING MATERIALS
Benzyl 2-benzamido-4,6-Q-benzylidene-2-deox.y- p  -D- 
Allopyranoside (III):
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a. Intensively dried benzyl 2-benzamido-2-deoxy- - 
D-allopyranoside, VII (10.5 g., 0.0281 mole), was shaken 25 
hours in a solution of freshly prepared anhydrous zinc 
chloride (4 g.) in distilled benzaldehyde (65 ml.). Diethyl 
ether (350 ml.) was added and the mixture was kept several 
hours at 0°. The precipitate was collected by filtration 
and washed with cold diethyl ether. The filtrate was 
treated with water to obtain additional crude product. The 
combined product was recrystallized from absolute dioxane, 
then from absolute ethanol to give 11.3 g. (0.0244 mole,
86.8% yield) of III melting at 240-240.5°. - 169.5°
(C = 1.0, pyridine) .
C27H27NO6 (461.5)
Calculated: 70.2.6% C 5.9O% H ‘ 3.01+% N 20.80% 0
Found: 70.10% C 5.97% H 3-58% N 20.55% 0
b. The compound was also obtained in low yield from
benzyl 2-benzamido-4 ,6-0-benzylidene-2-deoxy-3-0-methyl- 
sulfonyl- -D-glucopyranoside, I, by following a procedure 
analogous to that described for the preparation of benzyl 
2-acetamido-4,6-0-benzylidene-2-deoxy- |3-D-allopyranoside,
IV. Fractional crystallization from absolute ethanol diethyl 
ether gave III. Yield: 7%.
c_. The compound was also prepared from benzyl 4,6-0- 
benzylidene- )3 -D-allopyranosido- (2 ’ -phenyl) -D? *3 :4' • 5fH-2’ - 
oxazoline, VI, by following a procedure analogous to that
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described for the preparation of benzyl 2-amino-4,6-0- 
benzylidene-2-deoxy-j3-D-allopyranoside, V. Fractional 
crystallization from absolute ethanol diethyl ether gave
i
III in 12$ yield plus a 70$ recovery of the starting 
material.
Benzyl 2-acetamido-4,6-0-benzylidene-2-deoxy-ft -D- 
Allopyranoside (IV):
A solution of benzyl 2-acetamido-4,6-0-benzylidene- 
2-deoxy-3-0-methylsulfonyl-J3-D-glucopyranoside, II (2$ g . , 
0 .05$ mole), and sodium acetate trihydrate (2$ g.) in 2- 
methoxyethanol (750 ml.) containing water (2$ ml.) was 
refluxed 50 hours. The solvents were evaporated in vacuo. 
Water was added to the remaining syrup and the mixture was 
kept refrigerated to complete precipitation. The precipitate 
was collected by filtration and dried. Recrystallization 
from absolute ethanol gave 19.$ g. (0.049 mole, $5.0$ yield) 
of IV melting at 260-260.5°. The test for sulfur was nega­
tive. [pc]24 - 115.6° (C = 1.27, chloroform).
c 22h 25no6 (399.45)
Calculated: 66.14$ C 6.31$ H 3.51$ N 24.03$ 0
Found: 66.29$ C 6.40$ H 4.05$ N 23.27$ 0
Benzyl 2-amino-4,6-0-benzylidene-2-deoxy-J3-D-Allopyranoside 
(V):
a. A solution of benzyl 2-acetamido-4,6-0-benzylidene- 
2-deoxy- j& -D-allopyranoside, IV (16 g., 0.040 mole), in a hot
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mixture of potassium hydroxide (60 g. , $6.7$ assay), and 
95$ ethanol (200 ml.) was refluxed for 9-10 hours at $7°.
The mixture was then diluted with 200 ml. of hot water, 
allowed to cool to room temperature, and kept refrigerated 
to complete precipitation. The product was collected by
filtration, washed with cold water, and dried in vacuo at 
room temperature. Recrystallization from absolute ethanol 
gave 12.5 g. (0.035 mole, $7.5$ yield) of V melting at 
141-142°. [p<]25 _ 77.3° (C = 1.01, pyridine).
C20H23N05 (357.4)
Calculated: 67.20$ C 6.49$ H 3.92$ N 22.39$ 0
Found: 66.$7$ C 6.55$ H 4.01$ N 22.55$ 0
b. Analogous to the above method a. Benzyl 2-benza-
mido-4,6-0-benzylidene-2-deoxy- |3 -D-allopyranoside , III
(1 g. 0.0021 mole), was de-N-benzoylated with potassium 
hydroxide for 27 hours at $6-$7°. Yield: 0.50 g. (67$).
c. The compound was also prepared from benzyl
4,6-0-ben zylidene- £ -D-allopyranosido-[2.3:4’. 5T I]—2 T — 
oxazolidone, XVII, by following a procedure analogous to 
that described for the preparation of benzyl 2-amino-4,6-0- 
benzylidene-2-deoxy-oi -D-gulopyranoside, XIX, by Noorzad 
and Gross (65).
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Benzyl 4«6-0-benzylidene-ft -D-Allopyranosido-(2 '-phenyl)-
[2 .3 :4f♦5*1-21-Qxazoline (VI):
A solution of benzyl 2-benzamido-4,6-0-benzylidene- 
2-deoxy-3-0-methylsulfonyl-ft -D-glucopyranoside, I (1 g. , 
0.0016 mole), and sodium acetate trihydrate (1 g.) in 2- 
methoxyethanol (60 ml.) containing water (1 ml.) was refluxed 
for 33 hours. The solvent was removed by evaporation in 
vacuo. Water was added to the remaining syrup and the mix­
ture was kept at 0° to complete precipitation. The precipi­
tate was collected by filtration and dried. Recrystalliza­
tion of this crude compound from methanol gave 536 mg.
(0.0012 mole, 67.1% yield) of VI melting at 160.5-161°.
M 23 + 31.3° (C = 2.17, pyridine).
C27H25N05 (443.5)
Calculated: 73.12% C 5.69% H 3.16% N 16.02% 0
Found: 73.59% C 5.74% H 3.13% N 17.76% 0
Benzyl 2-benzamido-2-deoxy- ft-D-Allopyranoside (VII):
Benzyl 2-benzamido-2-deoxy-ft -D-allopyranoside, VII, 
was prepared in the manner described previously by Gross, 
Brendel, and Zimmerman (40). Yield: 60%. Melting point 
165-166°. - 146° (G = 1.0, pyridine).
Benzyl 2-acetamido-2-deoxy-ft -D-Allopyranoside (VIII):
Benzyl 2-acetamido-4,6-0-benzylidene-2-deoxy- ft -D- 
allopyranoside, IV, (A g.,0.01 mole), was dissolved in
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glacial acetic acid (120 ml.). The solution was heated to 
90° and water (SO ml.) was added dropwise over a period of 
30 minutes. After the addition of water, the reaction mix­
ture was stirred 70 minutes at 60-95°. The cooled solution 
was evaporated in vacuo. followed by repeated co-evaporation 
with water and finally with toluene. Petroleum ether was 
added to the remaining syrup and the mixture was kept at 0° 
to complete precipitation. The product was collected by 
filtration, dried, and recrystallized from methylene chloride 
and ethanol/ petroleum ether to give 2.6 g. (O.OO65 mole,
65% yield) of VIII melting at I56-I560 .
_ 114° (c = 1.4, pyridine).
Benzyl 3 ,4,6-tri-0-acetyl-2-benzamido-2-deoxy-ft-D- 
Allopyranoside (IX):
Benzyl 2-benzamido-2-deoxy-p-D-allopyranoside, VII 
(1 g., 0.0026 mole), in absolute pyridine (15 ml.) was 
acetylated with acetic anhydride (3 ml.). The mixture was 
kept at room temperature overnight and poured into ice-water. 
After three hours at 0° the product was collected by filtra­
tion, and recrystallized from pyridine-water to give long 
needles, melting at 149.5-151°, which may be a hydrate. .
This product was recrystallized again from dry toluene petro­
leum ether to give 1.2 g. (0.0024 mole, 92.3% yield) of IX 
melting at 165.5-166°.
[oCj25 _ 27.9° (C = 0.60, pyridine).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
44
c26h 29N09 (499.5)
Calculated: 62.51% C 5. #5% H 2.£0% N 2B.B2% 0
Found: 62.47% C 5-79% H 3.05% N 2B.70% 0
Benzyl 2-acetamido-3,4.6-tri-0-acetyl-2-deoxy-ft-D- 
Allopyranoside (X):
Benzyl 2-acetamido-2-deoxy- .{3-D-allopyranoside, VIII, 
(0.62 g. , 0.002 mole), in absolute pyridine (B ml.) was
acetylated with acetic anhydride (1.5 ml.). The mixture was
kept at room temperature overnight and poured into ice-water. 
The product was extracted with chloroform which was then 
evaporated in vacuo. n-Heptane was added to the remaining 
syrup and the mixture was kept at 0° to complete precipita­
tion. The product was collected by filtration, dried, and 
recrystallized from chloroform/ petroleum ether to give 
0.61 g. (0.0014 mole, 70% yield) of X melting at 106-10B0 .
_ 54.40 (C = 1.0, pyridine).
C21H27NO9 (437.4)
Calculated: 57.66% C 6.22% H 3.21% N 32.92% 0
Found: 57.4#% C 6.35% H 3.40% N 32.76% 0
Benzyl 3-0-acetyl-2-benzamido-4,6-0-benzylidene-2-deoxy- 
-D-Allopyranoside (XI):
Benzyl 2-benzamido-4,6-0-benzylidene-2-deoxy- ft -D- 
allopyranoside, III (3 g. , O.OO65 mole), in absolute pyridine 
(50 ml.) was acetylated at 0° with acetic anhydride (6 ml.).
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The mixture was then poured into ice-water and kept under 
refrigeration to complete precipitation. The product was 
collected by filtration, washed with cold water, and 
recrystallized from dioxane-diisopropyl ether, then from 
absolute ethanol to give 2.3 g. (O.OO55 mole, 87.5% yield) 
of XI melting at 247-243°.
Cpxd-3- 125.6° (C = 1.04, pyridine).
C29H29NO7 (503.6)
Calculated: 69.17% C 5.30% H 2.73% N 22.24% 0
Found: 69.29% C 5.73% H 2.39% N 22.53% 0
Benzyl 2-acetamido-3-0-acetyl-4,6-0-benzylidene-2-deoxy- 
-D-Allopyranoside (XII):
Benzyl 2-acetamido-4,6-0-benzylidene-2-deoxy- -D- 
allopyranoside, IV (2 g., 0.005 mole), was dissolved in
absolute pyridine (40 ml.) ab 50-60°. The solution was
cooled rapidly to 0° and acetic anhydride (6 ml.) was dropped 
in with stirring. Stirring was continued for an additional 
hour at 0-5° and four days at room temperature. The mixture 
was concentrated in vacuo to 20 ml. and poured onto ice-water 
with mixing. After the precipitation was completed, the 
product was collected by filtration, washed with cold water, 
dried, and recrystallized from absolute ethanol dietyl ether 
n-hexane to give 2.0 g. (0.0045 mole, 90.9% yield) of XII 
melting at 171-171.5°.
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loLl22 - 137.9° (C = 1.03, pyridine).
c2Zh27no7 (441.5)
Calculated: 65.29% C 6.17% H 3.16% N 25.37% 0
Found: 65.49% C 6.06% H 3.53% N 24.93% 0
Benzyl 2-amino-4.6-0-benzylidene-2-deoxy--D- 
Glucopyranoside (XVIb):
Benzyl 2-amino-4,6-G-benzylidene-2-deoxy-$ -D- 
glucopyranoside, XVIb, was prepared from benzyl 4,6-0- 
benzylidene-2-benzyloxycarbonylamido-2-deoxy--D-glucopyrano- 
side, XV, benzyl 2-acetamido-4,6-0-benzylidene-2-deoxy-12> - 
D-glucopyranoside, XlVb, and benzyl 2-benzamido-4,6-0- 
benzylidene-2-deoxy-j2>-D-glucopyranoside, XIII, in the manner 
described previously by Gross and Jeanloz (44).
The results were the following:
reaction conditions: 15 g. KOH (86.7% assay) and 
0.01 mole of aminosugar in 50 ml. 95% ethanol, 




reaction time 4.5-5.5 6-7 19-31required: hours hours hours
yield after
reerystaliization
from MeOH: 80-85% 80-85% 65-75%
Melting point : 145-146°.
M 2? - 131° (C = 1, pyridine),




This compound was prepared by a procedure identical 
with that used for the preparation of the j5-anomer (44). 
Melting point 173-174°. + 90 (C = 1.0, pyridine).
II. INVESTIGATION OF SUITABLE METHODS FOR THE 
PREPARATION OF OXAZOLIDONE COMPOUNDS
Benzyl 4.6-0-benzylidene-<3 -D-Allopyranosido-[2.3:4* . 5 !~1- 
2*-Qxazolidone (XVII):
a. To a solution of benzyl 2-amino-4,6-0-benzylidene- 
2-deoxy-ft-D-allopyranoside, V (3.57 g. , 0.01 mole) in 
absolute pyridine ($0 ml.) was added dropwise a solution of 
phosgene (2.1 g.) in dry toluene (20 ml.), and the reaction 
mixture was stirred at room temperature for five hours. The 
mixture was then poured into ice-water/ petroleum ether and 
kept under refrigeration to complete precipitation. The 
product was collected by filtration, washed with cold water, 
and dried. The crude product was recrystallized from abso­
lute ethanol to give 3.37 g. (0.0088 mole, 88$ yield) of 
XVII melting at 208.5-209.5°•
+ 17.2° (C = 1.04, pyridine).
c21h 21no6 (333.4)
Calculated: 65.78$ C 5.52$ H 3.66$ N 25.04$ 0
Found: 65.55$ C 5-83$ H 3.66$ N 24.97$ 0
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b. Benzyl 2-amino-4,6-0-benzylidene-2-deoxy- /3-D- 
allopyranoside, V (0.357 g., 0.001 mole) was heated in 7 ml. 
of N,N-dimethylformainide with diphenylcarbonate (0.25 g.) 
and sodium phenoxide (0.03 g.) for 15 hours at 110°. The 
product was precipitated by addition of excess ice-water.
The precipitate was collected by filtration and recrystallized 
with decolorization by charcoal from absolute ethanol. This 
gave 0.271 g. (0.00076 mole, 76°/o yield) of XVII.
c_. Benzyl 4,6-0-benzylidene-2-deoxy-2-trichloro- 
acetamido-,6-D-allopyranoside, XVIII (0.5 g. , 0.0001 mole) 
was refluxed in 10 ml. of N,N-dimethylformamide with 1,5- 
diazabicyclo £4.3.CQ-5-nonene (0.25 g.) for 15 hours at 
110-115°. The product was precipitated by addition of excess 
ice-water. After several hours at 0° the'precipitate was 
collected by filtration and recrystallized with decoloriza­
tion by charcoal from absolute ethanol. This gave 0.35 g. 
(0.00091 mole, 91% yield) of XVII.
Sodium methoxide and sodium phenoxide can also be 
used as the base-catalyst in the same reaction.
d. Benzyl 2-amino-4,6-0-benzylidene-2-deoxy- -D- 
allopyranoside, V (1.7$ g., 0.0049 mole) in absolute tetra- 
hydrofuran (40 ml.) was mixed with a solution of N,NT-dicar- 
bonyldiimidazole (1.62 g.) in 40 ml. of absolute tetrahydro- 
furan with exclusion of moisture, and the solution was 
stirred at room temperature for 15 hours. The solvent was
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evaporated in vacuo. The product was precipitated by- 
addition of excess water and kept at 0° for three hours to 
complete precipitation. The crude product was collected by- 
filtration, dried, and recrystallized from absolute ethanol 
to give 1.80 g. (O.OO46 mole, 95% yield) of XVII.
Benzyl 4.6-Q-benzylidene-2-deoxy-2-trichIoroacetamido-ft - 
D-Allopyranoside (XVIII):
a. Benzyl 2-amino-4,6-0-benzylidene-2-deoxy- j5 -D- 
allopyranoside, V (1 g., 0.0027 mole) was refluxed with 
hexachloroacetone (5.16 g.) and dimethyl mesidine (1.5 ml.) 
in 100 ml. of absolute chloroform. Precipitation of the 
initial hexachloroacetone adduct occurred after 10 to 15 
minutes refluxing. Refluxing was continued for six hours 
and after addition of 1.5 ml. hexachloroacetone for eight 
more hours. The solvent was evaporated in vacuo and the 
remaining syrup dissolved in ethanol which was again evapor­
ated. To the resulting syrup 5 ml. of hot ethanol was added 
followed by addition of warm water. The mixture was kept at 
0° to complete precipitation and the precipitate collected 
by filtration. Careful recrystallization from absolute 
ethanol gave 1.1 g. (0.0021 mole, 76.5% yield) of XVIII 
which upon heating sinters at 170-173° and melts at 173-175° 
I K ] 23 - 69.0° (C = 1.09, pyridine)
C22H22N06C13 (502.6)
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Calculated: 52.55% C 4.41% H 2.73% N 19.10% 0
21.16% Cl
Found: 52.42% C 4.52% H 2.73% N 19.26% 0
21.01% Cl
b. This compound was also prepared by treating benzyl 
2-amino-4,6-0-benzylidene-2-deoxy--D-allopyranoside, V , 
with trichloroacetyl chloride in pyridine under normal 




gulopyranoside, XIX, was prepared in the manner described 
previously by Noorzad (65). Yield 37%. Melting point 
127-123°. O Q 25 + 106,3° (C - 1.0, pyridine).
Benzyl 4,6-0-benzylidene-2-deoxy-2-trichloroacetamido-A^ - 
D-Gulopyranoside (XX):
Benzyl 2-amino-4>6-0-benzylidene-2-deoxy-f*.-D- 
gulopyranoside, XIX (2 g., 0.0056 mole) was refluxed with 
hexachloroacetone (10.3 g.) and dimethyl mesidine (3 ml.) 
in 200 ml. of absolute chloroform for six hours. Additional 
hexachloroacetone (3 ml.) was added and refluxing was con­
tinued for another hour. The solvent was evaporated in vacuo 
to a syrup, which was dissolved in hot ethanol. After evap­
oration in vacuo, the product was precipitated by addition
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of petroleum ether and filtered after three hours at 0°. 
Recrystallization from absolute ethanol gave 2.5 g. (0.0049 
mole, 99.3% yield) of XX melting at 199-201°.
['oc\^ + 111.4° (C = 1.15, pyridine).
C22H22N06C13 (502.8)
Calculated: 52.55% C 4.41% H 2.78% N 19.10% 0
21.16% Cl
Found: 52.43% C 4.84% H 2.83% N 19.13% 0
20.98% Cl
Benzyl 4,6-0-benzylidene-fti-D-Gulopyranosido-C2.3:41.51H - 
2 * -Qxazolidone (X.XI) :
a. Benzyl 4,6-0-benzylidene-2-deoxy-2~trichloro- 
acetamido-Pt-D-gulopyranoside, XX (0.5 g., 0.001 mole) was 
refluxed in 10 ml. of N,N-dimethylformamide with 1.5- 
diazabicyclo [4.3.0[]-5-nonene (0.25 g. ) for 15 hours at 
110-115°. The product was precipitated by addition of excess 
ice water. After several hours at 0° the precipitate was 
collected by filtration and recrystallized with decoloriza- 
tion by charcoal from absolute ethanol. This gave O .36 g. 
(0.00095 mole, 95% yield) of XXI melting at 216.5-217°.
\oLy>"C> - 9.2° (C = 1.0, pyridine).
b. Completely analogous to the above method a. 
Benzyl 4,6-0-benzylidene-2-deoxy-2-trichloroacetamido-oc- 
D-gulopyranoside, XX (0.5 g., 0.001 mole), with sodium 
phenoxide (0.02 g.) gave 0.3 g. (78.9% yield) of XXI after
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neutralization with carbon dioxide, precipitation with water 
and recrystallization from absolute ethanol.
c. Completely analogous to the above method a.
Benzyl 4,6-0-benzylidene-2-deoxy-2-trichloroacetamido-0L- 
D-gulopyranoside, XX (0.5 g., 0.001 mole), with sodium 
methoxide (0.025 g.) gave 0.33 g. (86.8% yield) of XXI after 
neutralization with carbon dioxide, precipitation with water 
and recrystallization from absolute ethanol.
Benzyl <X-D-GuIopyranosido-r.2.3-4* . 5 H - 2  ' -Oxazolidone (XXII): 
Benzyl £d-D-gulopyranosido-[2.3:4'- 5’H-2 T-oxazolidone, 
which was described previously by Gross, Brendel, and 
Zimmerman (40), was prepared from benzyl 4,6-0-benzylidene- 
0C-D-gulopyranosido-[2.3*4'•5,U-2'-oxazolidone, XXI, by 
debenzylidenation with aqueous acetic acid. Yield 73.2%. 
Melting point 114-115°. [P^U2  ̂ + 65° (C = 1.0, pyridine).
III. PREPARATION OF OXAZOLIDONES OF 
2-AMINO-2-DEOXY-D-GLUCOPYRANOSE
Benzyl 4.6-0-benzylidene-& -D-Glucopyranosido-r2.3 -k1.5 H - 2 '- 
Oxazolidone (XXIIb):
A solution of benzyl 2-amino-4,6-0-benzylidene-2- 
deoxy- /?> -D-glucopyranoside, XVIb (1.73 g. , 0.0049 mole) in 
absolute tetrahydrofuran (40 ml.) was added dropwise to a 
solution of N,N'-carbonyldiimidazole (1.62 g.) in 40 ml. of
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absolute tetrahydrofuran with stirring at 30° for 15 hours.
The mixture was filtered to remove the urea compound, XXXb, 
which was insoluble in tetrahydrofuran. The filtrate was 
evaporated in vacuo. To the remaining residue, water was 
added and the mixture kept under refrigeration to complete 
precipitation. The product was collected by filtration, 
dried, and recrystallized from isopropanol to give 1.15 g. 
(0.0030 mole, 63% yield) of XXIIb melting at 232-234°*
I M 22 - 102.6° (C = I.67, pyridine).
C21H21N06 (363.4)
Calculated: 65.78# C 5.52°/ H 3.66$ N 25.04$ 0
Found: 65.40$ C 5-74$ H 2.60$ N 25.79$ 0
Benzyl 4,6-0-benzylidene-Pd-D-Glucopyranosido-[2.3:4f.5,D- 
2 1-Oxazolidone (XXIIa):
This compound was prepared by a procedure identical 
with that used for the preparation of the £-anomer, XXIIa. 
Yield: 61$. Melting point: 214-215°. C ^ H 22 + 59*3°
(C = 1.2, pyridine).
C21H21N06 (363.4)
Calculated: 65.76$ C 5.52$ H 3.66$ N 25.04$ 0
Found: 65.44$ C 5.69$ H 2.97$ N 25.76$ 0
Bis (benzyl 2-amino-4>6-0-benzylidene-ft -D-glucopyranosido)- 
Carbamide (XXXb):
The precipitate (side product) of the preparation of 
benzyl 4,6-0-benzylidene- f$ -D-glucopyranosido-[2 ,3:4' >5 t3“2 t -
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oxazolidone, XXIIb, with N,NT-carbonyldiimidazole was 
collected by filtration and dried. Recrystallization from 
dimethylsulfoxide/ tetrahydrofuran gave 0.608 g. (0.00032 
mole, 32.8% yield) of XXXb melting at 291-293°.
C41H44N2°11 (740.8 )-
Bis (benzyl 2-amino-4,6-Q-benzylidene- Q^-D-glucopyranosido)- 
Carbamide (XXXa):
This compound was prepared by a procedure identical 
to that used for the preparation of the ^-anomer. Recrys­
tallization from dimethylsulfoxide/ tetrahydrofuran/ isopro­
panol gave 0.504 g. (0.00063 mole, 27.2% yield) of XXXa 
melting at 304-305°.
Benzyl 4.6-Q-benzylidene-2-deoxy-2-trichloroacetamido-ft - 
D-Glucopyranoside (XXIII):
a. Benzyl 2-amino~4,6-0-benzy.lidene-2-deoxy- j6> —D— 
glucopyranoside, XVIb (2 g., O.OO56 mole), was refluxed with 
hexachloroacetone (12 g.) and dimethyl mesidine (2 ml.) in 
225 ml. of absolute chloroform. Precipitation of the initial 
hexachloroacetone adduct occurred after 10 to 15 minutes 
refluxing. Refluxing was continued for seven hours and, 
after addition of hexachloroacetone (7 ml.), for eight more 
hours. The solvent was removed by evaporation in vacuo.
The remaining syrup was dissolved in ethanol which was then 
evaporated. The product was precipitated by addition of
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n-heptane and collected by filtration after several hours 
at 0°. Recrystallization of this compound from absolute 
ethanol gave 2.1 g. (0.0041 mole, 75% yield) of XXIII melting 
at 215-216°. - 55.1° (C = 1.3, pyridine).
C22H22N06C13 (502.6 )
Calculated: 52.55% C 4.41% H 2.76% N 19.10% 0
21.16% Cl
Found: 52.54% C 4.61% H 2.76% N 16.94% 0
20.95% Cl
b. This compound was also prepared by treating 
benzyl 2-amino-4,6-0-benzylidene-2-deoxy- -D-glucopyranoside, 
XVIb, with trichloroactyl chloride in pyridine under normal 




£> -D-glucopyranoside, XIII (1.5 g., 0.0029 mole) in absolute 
pyridine (15 ml.) was acetylated with acetic anhydride (2 ml.) 
by stirring at room temperature for 36 hours. The mixture 
was then poured into ice-water, and kept at 0° to complete 
precipitation. The product was collected by filtration and 
recrystallized from absolute ethanol to give 1.3 g. (0.0023 
mole, 62.6% yield) of benzyl 3-0-acetyl-4,6-0-benzylidene-2- 
deoxy-2-trichloroacetamido- ft-D-glucopyranoside melting at 
236-236.5°.
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- 72.8° (C = 1.42, pyridine).
C24H24N07C13 (544.6)
Calculated: 52.91% C 4.44% H 2.57% N 20.56% 0
19.53% Cl
Found: 52.86% C 4.51% H 2.66% N 20.57% 0
19.32% Cl
Benzyl 4.6-0-benzylidene-2-deoxy-2-(ethoxycarbonyl) amino- 
|5 -D-Glucopyranoside (XXIV):
Ethylchloroformate (0.33 g.) was added dropwise to 
a stirring solution of benzyl 2-amino-4,6-0-benzylidene-2- 
deoxy- jS> -D-glucopyranoside, XVIb (1 g. , 0.0027 mole) in 20 
ml. of absolute pyridine. The resulting mixture was stirred 
for an hour, kept overnight at 0°, and poured into ice-water.. 
After 3 hours at 0° the precipitate was collected by filtra­
tion, washed with cold water, and recrystallized from absolute 
methanol to give 1.02 g. (0.0026 mole, 96.2% yield) of XXIV 
melting at 233-233-5°. [PCJ2? - 87.0° (C = 1.26, pyridine).
c23h27no7 (429.4)
Calculated: 64.33% C 6.34% H 3.27% N 26.08% 0
Found: 64.25% C 6.57% H 3.37% N 26.33% 0
Benzyl 4,6-0-benzylidene-2-deoxy-2- (phenoxycarbonyl)-amino- 
fi -D-Glucopyranoside (XXV):
Benzyl 2-amino-4,6-0-benzylidene-2-deoxy- 8̂ -D- 
glucopyranoside, XVIb (1.07 g., 0.003 mole) in absolute
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pyridine (40 ml.) was cooled to -5°, and phenylchloroformate 
(0.52 g.) was added dropwise with exclusion of moisture. The 
mixture was stirred one day at -5°. Pyridine was then removed 
by evaporation in vacuo until the volume was 15 ml. and the 
mixture was poured into ice-water. The precipitate was 
collected by filtration, washed with cold water, and dried..
Two recrystallizations from dioxane/ hexane and absolute 
methanol gave 1.2 g. (0.0025 mole, $7.5% yield) of XXV melting 
at 247-247.5°. [ X ] 27 - 64.5° (C = 1.23, pyridine).
c 27h 27n o ? (477.5)
Calculated: 67.91# C 5-70# H 2.93# N 23.46# 0
Found: 67.46# C 5-77# H 3.23# N 23.54# 0
IV. INVESTIGATION OF THE CHEMICAL PROPERTIES 
OF THE TRANS-OXAZOLIDONE 
Treatment of Benzyl 4.6-0-benzylidene- ft-D-Glucopyranosido- 
[2.3:4*■5TD—2 r-Oxazolidone, XXIIb, with Acetic Acid: 
Preparation of Benzyl 3-D-Glucopyranosido-[2.3:4*.5tH-2t- 
Oxazolidone (XXVIII).
Benzyl 4,6-0-benzylidene- |3-D-glucopyranosido- 
[2.3:4’•5T1-oxazolidone, XXIIb (0.53 g., 0.0015 mole) was 
dissolved in glacial acetic acid (15 ml.). The solution was 
heated to 70-71° and water (10 ml.) was added dropwise over 
a period of 10 minutes. After the addition of water the 
reaction mixture was stirred for 60 minutes at 70-71°. The 
cooled solution was evaporated in vacuo, followed by repeated
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
co-evaporation with water and finally with toluene. Petroleum 
ether was added to the remaining syrup and the mixture was 
kept at 0° to complete precipitation. The product was col­
lected by filtration, dried, and recrystallized from iso­
propanol/ diethyl ether/ petroleum ether to give 0.295 g. 
(0.0010 mole, 68% yield) of XXVIII melting at 159.5-160.5°.
Treatment of the cis-Qxazolidone, XVII, and the trans- 
Oxazolidone, XXIIb, with Hydrogen in Atmospheric and 
Catalytic Hydrogenation Conditions:
a. Palladium black (1 g.) from Fisher Scientific 
Company was suspended in ethyl acetate (125 ml.) in a 
hydrogenation flask. Benzyl 4,6-0-benzylidene- ̂  -D-allo- 
pyranosido-[2. 3 *• 4 ’ • 5 ’H —2' -oxazolidone , XVII (0.S13S g. ,
0.0021 mole), was then introduced, followed by hydrogen at 
atmospheric pressure. The hydrogen uptake started imme­
diately and the hydrogenation was stopped after 30 minutes. 
The catalyst was removed by filtration and the filtrate was 
concentrated in vacuo. The remaining syrup was taken up in 
acetone-petroleum ether and the mixture was kept at 0° to 
complete precipitation. This gave a mixture of XXVI and 
XXVII, having a characteristic carbonyl absorption at 1750 
cm.- .̂ and giving a positive test with Benedict’s reagent.
b. Benzyl 4,6-0-benzylidene--D-glucopyranosido- 
[2.3:4’•5'H-2'-oxazolidone, XXIIb, was hydrogenated in the 
manner just described. The compound, XXIX, having a
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characteristic carbonyl absorption at 1750 cm.“^ and giving 
a positive test with Benedict's reagent, was formed.
Treatment of Benzyl 4, 6-0-benzylidene- ft -D-Glucopyranosido- 
[2.3 • 5 TH-2'-Oxazolidone, XXIIb, with Alcoholic Potassium 
Hydroxide: Regeneration of the Starting Compound, XVIb.
A solution of benzyl 4,6-0-benzylidene- £>-D- 
glucopyranosido-Q2.3 :4’•5'D-2'-oxazolidone, XXIIb (0.5 g.,
0.00133 mole), in a hot mixture of potassium hydroxide (1 g.) 
and 95% ethanol (60 ml.) was refluxed for 5 hours at $5°.
The mixture was then diluted with hot water (150 ml.), 
allowed to cool, and kept at 0° to complete precipitation.
The product was collected by filtration, washed with cold 
water, and dried. Recrystallization from absolute methanol 
gave 0.449 g. (0.0012.6 mole, 95% yield) of XVIb.
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CHAPTER IV
SUMMARY
Many natural products contain arninosugars in 
biologically important (1-4)-linked oligosaccharides. Syn­
thesis of model substances having this type of linkage 
requires protection groups at C-2 and C--3 of 2-amino-2- 
deoxy-D-hexopyranoses, that do not participate in and/or 
sterically hinder reactions at C-l and C-4.
Heterocyclic derivatives, bridging C-2 and C-3 of 2- 
amino-2-deoxy-D-hexopyranoses, useful as blocking groups in 
the preparation of aminosugar oligosaccharides, and, specif­
ically, 2-oxazolidone compounds of D-gulosamine, D-allosamine, 
and D-glucosamine were investigated.
First, the preparation of anomeric benzyl 2-amino-
4,6-0-benzylidene-2-deoxy-D-glucopyranosides and -/3-D- 
allopyranoside by alkaline hydrolysis of the corresponding 
N-benzoyl, N-acetyl, and. N-benzyloxycarbonyl derivatives was 
studied. Hydrolysis is fastest with the N-benzyloxycarbonyl 
compound and slowest with the N-benzoyl derivatives. Benzyl 
2-amino-4,6-0-benzylidene-2-deoxy-o£-D-gulopyranoside was 
obtained analogously. Stability of the benzyl glycosides 
seems to be a general feature. A number of D-allosarnine 
derivatives were prepared for characterization.
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Reaction of benzyl 2-amino-4,6-0-benzylidene-2-deoxy- 
J3 -D-allopyranoside with phosgene, diphenylcarbonate, N,N’- 
carbonyldiimidazole, or hexachloroacetone gave the 2,3-cis- 
oxazolidone compound, benzyl 4> 6-0-benzylidene- -D-allo- 
pyranosido-[2.3:4’ . 5 ’H-2 ’-oxazolidone, in excellent yield.
A new method developed in this investigation is the utiliza­
tion of hexachloroacetone to prepare N-trichloroacetamido 
compounds which are subsequently cyclized to give 2-o.xazoli- 
dones. The N-trichloroacetamido compound and the oxazolidone 
of D-gulosamine were also prepared with hexachloroacetone, 
showing the generality of the reaction.
The N-carboethoxy, N-carbophenoxy, and N-trichloro­
acetamido derivatives of D-glucosamine failed to cyclize to 
give a trans-fused bicyclic compound. Although difficulties 
were encountered, 2,3-trans-oxazolidones, anomeric benzyl
4,6-0-benzylidene-D-glucopyranosido-[2. 3 ‘*4' .5’H-2’ -oxazoli- 
dones, can be prepared with phosgene or with N,N-carbonyldi- 
imidazole, which is shown to be a suitable reagent for the 
preparation of trans-oxazolidones.
Both the 2,3-cis- and trans-oxazolidones are proved 
to be stable towards acid and catalytic hydrogenation condi­
tions. C-l and C-4 unblocked compounds can be obtained with 
retention of the oxazolidone blocking groups.
Thus, the 2-oxazolidone derivatives have met the 
requirement of a protective group useful for the preparation
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
of aminosugar oligosaccharides. The trans-oxazolidones 
prepared here also provide a possible route to the prepara 
tion of mono-N-methyl compounds of aminosugars.
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a b c cl e
f r o n t
s t a r t
F i g u r e  1 3 ,  T h i n - l a y e r  C h r o m a t o g r a p h i c  Comp.avi . son o f  
D e r i v a t i v e s  o f  B e n z y l  2 - n n u n o - 2 ~ d o o x y . . D - A l l  c p y r a r i o s i d o .
S o l v e n t :  e t h a n o l  (1 %) i n  c h l o r o f o r m .
a„ B e n z y l  3 , 4 , 6 - t r i  • • O - n c e t y l - 2 - b u a z a r n i c l o « 2 - d e o x y -  B - D -  
A11. o py r a no s i d e ,  ( T. X) ,
b.  B e n z y l  3 - 0  - a c e t y l - 2 - b e n z a m i d o - - 4 , 6 - 0 - b e n z y l  i d e n e - 2 - d e o x y -
p . - D - A l l o p y r n n o r . i d o ,  ( X I ) .
c .  B e n z y l  2 - b e n z a m i d o - 4 , 6 - 0 - b e n z y l i d c n e - 2 - d e o x y - B -D-
A l l o p y r a n o s i d o , ( I I I ) .
d .  B e n z y l  4 , 6 - 0 - b c n z y l i  d e n e - 2 - d e o x y - 2 - t r i c h l o r o a c e t a  n i d o -
£ - D - A l  l o p y r a n o s i d e ,  ( X V I H ) .
e .  B e n z y l  4 , 6 - 0 - b e n z y l  i d e n c : « 2 - d . . o x y -  [> - D - A l l o p y r a n o s i d o -
( 2  ' -  p h e n y l  ) -  1.2. 3 :4 ' .  3 1 1 - 2  ’ - O x a z o l i n e , ( V I )  .
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f r o n t
s t a r t
F i g u r e  1 4 .  T h i n - l a y e r  C h r o m a t o g r a p h i c  C o m p a r i s o n  o f
D e r i v a t i v e s  o f  B e n z y l  2 - a m i n o - 2 - d o o x y ~ D - A l l o p y r a n o s i d e .
S o l v e n t :  e t h a n o l  ( 2 . 5  7.) i n  c h l o r o f o r m ,
a .  B e n z y l  2 - b e n z a m i  d o - 4 ,  6 - 0 - b e n z y l i d c n e - 2 - d e o x y -  [*■ - D-
A1 l o p y r a n o s i d e ,  ( I I I ) ,
b.  B e n z y l  2 ~ a m i n o « 4 , 6 - 0 - b e n z y l i d a n a - 2 - d e o x y - p - D-
A l l o p y r a n o s i d e , ( V ) .
c .  B e n z y l  2- ac( . i. t a r i i i d o - 4 , & - 0 - b e n z y l i d c n e - 2 - d s o x y -  p - D -
A l l o p y r a n o s i d e ,  ( I V ) .
d.  B e n z y l  2 - a c o t a m i  d o - 3 - 0 - a c e t y 1 - 4 , 6 - 0 - b e n z y l i d e n e - 2 - d e o x y -
j> - D - A l l o p y r a n o s i d e , ( X I I ) ,
e .  B e n z y l  2 - a c e t a m i d o - 3 , 4 , 6 - t r i - Q - a c e t y l -  jZ-D-
A1 l o p y r a n o s i d e ,  ( X ) ,
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front
start:
F i g u r e  1 5 .  T h i n - l a y e r  C h r o m a t o g r a p h i c  C o mp a r i s o n  o f  
D e r i v a t i v e s  o f  B e n z y l  2 - a : 1' , ino-2-c!cjo x y . . D « A l l o p y r a n o s i d e ,
D - G l u c o p y r a n o s i d a , a nd  D - G u l o p y r a n o s i d a ,
S o l v e n t :  e t h a n o l  ( 1 . 5  7,) i n  c h l o r o f o r m .
a .  B e n z y l  2- nr li i n o - 4 J6 - 0 - b o n z y l i d e n a - 2 - d c o x y - .  pj-D»
A11 o p y r a n o s i d e , ( V) ,
b.  B e n z y l  2 - a m i n o - A , 6 - 0 - b e n z y l i d a n e - 2 - d c o x y -  p-D-
G 1 u c o p y r a n o s i  d a , ( X 7 I b ) .
c .  B e n z y l  2 -  air, i n o - 4 , 6 - 0 - b o n z y  1 i d o n e - 2 - d e o x y -  c/, -D-
Gul o py r a n o  s i  c e , ( XIX) .
d .  B e n z y l  4 ,  6 - 0 - b e n z y l i d a n e -  'Ji - D - G u l o p y r a n o s i  d o -  [ 2 , 3  : 4 * . 5 ' ]  -
2 ' - O x a z o 1 i d o n e , ( XXI) .
e .  B e n z y l  4 , 6 - 0 - b e n z y l i d e n e - 2 - d e o x y ~ 2 - t r i c h l o r o a e e t a m i d o -
r / . . - D ~ G u l o p y m n o s i  d e , (XX) .
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a b start
F i g u r e  1 6 .  T h i n - l a y e r  Chroranto3 r a p h i c  C o m p a r i s o n  o f  
D e r i v a t i v e s  o f  B e n z y l  2 -  ami  no -  2 -  d e o x y  -  D-Al  l o  py ra no s i do and  
D - G l u c o p y r a n o s i  d o .
S o l v e n t :  e t h a n o l  ( 1 , 5  %) i n  c h l o r o f o r m ,
a .  B e n z y l  4 ,  6 - Q ~ b o n z y l  i d e n e -  6 - D - A l  ] o p y r n n o s i  d o - (  2 . 3  : 4 ' . 5 '  | -
2 , - 0 x a z o l  i d o n e ,  ( X V I I ) .  ‘
b.  B e n z y l  2 - a r r . i n o - 4 ,  6 ~ 0 ~ h  r-nxyl i d e n e - 2 - d e o x y - C - D -
G l u c o p yra n o 31 de, ( X V 1b ) .
c .  B e n z y l  4 ,  6 - 0 - b e n z y ] . i  d o n e -  p - - D - > 0 1 u c o p y r a n o s i d o - [ 2 .  3 : 4 * . 5* j
2 1 - Ox a z o  1 i d o n e , ( X X l i b - ) .
d.  B e n z y l  2 - a m i r . o - 4 , 6 - 0 - b e n z y  1 j d e n e - 2 - d c o x y -  c-i -D-
G l u c o p y r n n o s i c ’e, (/(Via).
e .  B e n z y l  4 , 6 - 0 - b e n z y l  i'd o n e - c / . - D - G l u c o p y r a n o s i  do-1_2,  3 : 4 ' ,  5 f ]
2 1- O x a z o l i d o n a ,  ( X X I I a ) ,
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f r o n t
s t a r t
F i g u r e  1.7. T h i n - l a y e r  C h r o m a t o g r a p h i c  C o m p a r i s o n  o f  
D e r i v a t i v e s  o f  B e n z y l  2 - a m i n o - 2 - d e o x y . . D ~ G ]  u c o p y r a n o s i d e .
S o l v e n t :  e t h a n o l  ( 2 . 5  %) i n  c h l o r o f o r m .
a .  B e n z y l  2 - ami  n o - 4 , 6 - 0 - b e n z y l i d e n c ~ 2 - d c o x y -  j ) - D-
G1 u c o p y r a r: o s  i d c , ( X VI b ) .
b .  B e n z y l  4 , 6 - 0 - b e n z y l i d e n e - 2 - d e o x y - 2 - ( e t h o x y c a r b o n y 1 ) a m i n o -
£ - D - G l u c o p y r a n o a i d e ,  ( XXI V) .
c. B e n z y l  4 , 6 - 0 - b a n z y l  i d e n e - 2 - d e o x y - 2 - ( p h e r . o x y c a r b o n y l  )ami  n o -
f, -  D- G1 u c o p y r ano s i d , ( XXV) .
d.  B e n z y l  4 , 6 - 0 - b e n z y l i d o n e  - 2 - d o o x y - 2 ~ t r i c h l o r o a c e t a m i d o -
j; - D - G l u c o p y r a n o s i  d e , (XXII  I )  .
e .  B e n z y l  3 - 0 ~ a c o t y l - 4 , 6 - 0 - b e n z y l i d e n e - 2 - d e o x y ~ 2 ~
t r i c h l o r o a c e t a m i d o -  B -  D-G) u c o p y r a n o s i  de .
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f r o n t
s t a r t
F i g u r e  1 8 .  T h i n - l a y e r  Chro:v.a to  g r a p h  i c  C o Mp a r i s o n  o f  
D e r i v a t i v e s  o f  2 - A m i n o - 2 - r l s o x y - D - A l  l o p y r a n o s e  and D-. 
G l u e o p y r a n o s e ,
S o l v e n t :  e t h a n o l  ( 1 5  %) i n  c h l o r o f o r m ,
a .  B e n z y l  2 ~ n c c t a n ! i d o . . 2 " d e o x y »  p - D - A l l o p y r a n o s i d e , ( V I I I . ) .
b.  B e n z y l  2~benzar, ' i id o - 2 - d e o x y -  f - D - A l l o p y r a n o s i d e ,  ( V I I ) .
c .  B e n z y l  f .. D - G l u c o p y r a n o s i d o - j  2 .  3 : 4 ’ . 5' ] - 2  ' - O x a z o l i  d o n e ,
( X X V I I I ) .  ' .
d - 1 .  l l t e  compound XXVII.
d - 2 .  The compound XXVI.
c .  The compound XXIX,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.










































1111111 < i i i i ■
2000
-■ X
i : :  : f
_ — j -
. U
! ' . 1
1500
I ) , - i -
; 1 i : ! j y m m* : ! * i lY 1 '
i rh"i I fVT 
LLf: I L U l
I h ;  ! I : i 'Z
I
i* ; il ,i:}
i j I1!; .* | .*■: : i.'i.; 









- i - H - l - i - r - :  i r-mh-Wr: i t rI :










i i i ■ ! i > i I i i i i !
800 700
“71• I *
S j z H x i x i :
rr*’! ir-ixw
'Sfi—* ; \ : -f
.. -j.
X i lm  i
j -'\










i i 1 ! i i i i ! I
i ]  t! i I ' U I Z ' - !  i i ! ; /j ■;
i h r 4:1 i z i z f  7
r r  ■ i n / r n i  i r i n  r i T r r
U! H:  ! ZM ; Ml'! rr
; i
i r i :
mm ZfZ P U T
r>—h - j ' - i ' T n l i n T z n "  T T j x r n r r r r ; !  ■
I \\ V  : | ) i  V-T5- j -  U • -  • i -: |H  :





■ • : !
- : r - a  tit:: | i i ’ r . : : ! ,
A
III !.
:}i  ; \ j ;
’1 i i i11 :
T\~2.-i•hr: \
r_: : i :;■/ : if: 
- r t - r r
\ ' ; •
j : : I t • : ; I • : i i  :
r v r r
ii f i l M i
: 7 1 / 1 !  ! : ! t H 'V : !
adtlij
-hrr







it: . . i : z i \ z  i’ ; I-M -
\ i l f l
- x y  
T C P  i co
,-i |
i  O  — •• * \
T m  i-
-R-Pj If
T 1 .j j'
n .r
: \ i  i I i ! iT
i i i 1 
, • i ;; -i ! -
i m
I '!
i i ! ! !' M  i ' I • I i M
/o 7 8 9 10 11
W A V E L E N G T H  (M IC R O N S )
12 13 14
F i g u r e  2 0 .  I n f r a r e d  S p e c t r u m  o f  B e n z y l  2 - a c e t a m i d o - 4 , 6 - 0 - b e n z y l i d e n e -  
2 - d e o x y - p -D-Al l o p y r a n o s i d e ,  ( I V ) . -J
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Figure 31. Infrared Spectrum of Benzyl 4,6-0-benzylidene-2-deoxy-2- 
trichloroacetamido- p  -D-Glucopyranoside, (XXIII).
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